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VHULRXV SHUVRQDO LQMXULHV SHU  DFFLGHQWV LQYROYLQJ SHUVRQDO LQMXU\ DUH PRUH VHULRXV WKDQ WKH
FRQVHTXHQFHVRIDFFLGHQWVRQIUHHZD\VDXWREDKQVRULQEXLOWXSDUHDVILJXUH

'XH WR WKH KLJK QXPEHU RI DFFLGHQWV RQ URDGV RXWVLGH EXLOWXS DUHDV WKH VHULRXV QDWXUH RI WKHLU
FRQVHTXHQFHV DQG WKXV WKHLU KLJK FRVWV WKHUH LV DQXUJHQW QHHG IRU DFWLRQ+RZHYHU WKHUH LV D OLPLW WR
ZKDW WKHDXWKRULWLHVFDQGREHFDXVHRI ILQDQFLDOFRQVWUDLQWV&RQVHTXHQWO\ZKDW LVQHHGHGDUHVROXWLRQV




























WKH LQIUDVWUXFWXUH5RDGXVHUVDQGGDQJHUVDUHGHWHFWHGE\FRQWDFWOHVV VHQVRUV WKDWFDQEH ILWWHGERWK WR





V\VWHPV LQ RUGHU WR LPSURYH URDG VDIHW\ 7KH *HUPDQ )HGHUDO 6WDWLVWLFDO 2IILFH SXEOLVKHV DJJUHJDWHG




FRPH XQGHU WKH VDPH DFFLGHQW W\SH DFFLGHQW W\SH  WXUQLQJRII DFFLGHQW LQ WKH DFFLGHQW GDWD RI WKH
)HGHUDO6WDWLVWLFDO2IILFH

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7KHSROLFH LQ1RUWK5KLQH:HVWSKDOLDKDYHDQDFFLGHQWGDWDEDVH WKDW VXEGLYLGHV WKH VHYHQDFFLGHQW








W\SHVVRUWHG LQGHVFHQGLQJRUGHU7KHQXPEHURIDFFLGHQW W\SHVZDV WKXVUHGXFHG IURP WRE\
ZKHUHDVWKHQXPEHURIDFFLGHQWVRQO\GHFUHDVHGIURPWRE\7KHFDXVHVRIWKLV
ODUJH QXPEHU RI DFFLGHQWV ZHUH WKHQ H[DPLQHG 7R WKLV HQG WKH  UHPDLQLQJ DFFLGHQW W\SHV ZHUH





7KH UHTXLUHPHQWV WR EH PHW E\ WHFKQLFDO V\VWHPV ZHUH WKHQ VHW DJDLQVW WKHVH DFFLGHQW W\SHFDXVH
FRPELQDWLRQVVHHILJXUH,QWXUQLQJRIIHUURUVLQYROYLQJDFROOLVLRQUDQNHGDVXLWDEOH$'$6PXVW
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%DVHGRQ WKHDQDO\VLVRIDFFLGHQW W\SHVFDXVHV DFFLGHQWFOXVWHUVZHUH IRUPHG7KHVHJURXS WRJHWKHU
DFFLGHQWW\SHFDXVHFRPELQDWLRQVWKDWDUHVLPLODULQWHUPVRIGULYLQJG\QDPLFV2QHH[DPSOHZRXOGEHD







$ WRWDO RI  GLIIHUHQW DFFLGHQW FOXVWHUV ZHUH H[DPLQHG LQ GHWDLO$FFLGHQW W\SHV WKDW DUH VLPLODU LQ
WHUPVRIGULYLQJG\QDPLFVDQGGULYLQJDFWLYLWLHVZHUHJURXSHGWRJHWKHUWRIRUPWKHFOXVWHUV7KHFOXVWHUV
LGHQWLILHGDUHEURNHQGRZQEHORZE\ORFDWLRQDQGDFFLGHQWFDXVHV7KHVHDUHVKRZQLQWDEOH,QWHUPVRI
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$FFLGHQWVDWLQWHUVHFWLRQV
'HVFULSWLRQRIWKHDFFLGHQWFOXVWHU





VLJQDOV DFFLGHQWFDXVHVDQG IDLOXUH WR WDNH LQWRDFFRXQWRQFRPLQJYHKLFOHV DFFLGHQWFDXVH
DQGWXUQLQJRIIHUURUVDFFLGHQWFDXVH

7KH VWDWLVWLFV VKRZQ LQ WDEOH  DV H[DPSOH IRU DFFLGHQWV DW LQWHUVHFWLRQV DUH IRU DOO IRUPV RI WKLV
DFFLGHQW FOXVWHU :KHQ WKH DFFLGHQW FOXVWHU ZDV DGGLWLRQDOO\ OLPLWHG WR DFFLGHQWV DW VLJQDOFRQWUROOHG




DFFLGHQW FOXVWHUV ,Q WKLV SDUWLFXODU H[DPSOH RI DFFLGHQWV DW LQWHUVHFWLRQV LW PHDQV WKDW  RI DOO
DFFLGHQWV DFFRXQW IRU RQO\  RI DOO DFFLGHQWV LQYROYLQJ IDWDOLWLHV DFFLGHQW FDWHJRU\  7KH
FRQVHTXHQFHV RI WKLV DFFLGHQW FOXVWHU DUH WKXV OHVV VHULRXV WKDQ WKH DYHUDJH IRU DOO DFFLGHQW FOXVWHUV
FRQVLGHUHG,QWHUPVRIWKRVHLQYROYHGWKHGLIIHUHQFHEHWZHHQWKHQXPEHUVLQYROYHGDQGWKHQXPEHUVRI
IDWDOLWLHV LVHYHQPRUHPDUNHG7KHSHUFHQWDJHRISHRSOH LQYROYHG LVDERXW WZLFHDVKLJKZKLFKFDQEH





PRYHPHQW GLUHFWLRQ RI WUDYHO VSHHG DFFHOHUDWLRQGHFHOHUDWLRQ DQG RWKHU VWDWXV LQIRUPDWLRQ HJ
GLUHFWLRQLQGLFDWRUODPSVRIZKHUHYHUSRVVLEOHDOOURDGXVHUVRQWKHDSSURDFKWRDQGLQWKHLPPHGLDWH
YLFLQLW\RIWKHLQWHUVHFWLRQDVZHOODVVWDWXVGDWDRQWUDIILFVLJQDOVLQRUGHUWRFDOFXODWHDSUREDELOLW\EDVHG
IRUHFDVW RI IXWXUH PRYHPHQWV RQ D G\QDPLF PDS ,I WKH FDOFXODWHG SUREDELOLW\ RI D GDQJHURXV FRQIOLFW




9,EDVHG $'$6V DUH UHFRPPHQGHG DW VLJQDOFRQWUROOHG LQWHUVHFWLRQV ZKHUH DFFLGHQWV DUH OLNHO\
%HFDXVHWKH\FDQEHDGDSWHGWRVXLWORFDOFLUFXPVWDQFHVHJLPSDLUHGYLVLELOLW\GXHWREXLOGLQJVDQGWKH\















'ULYLQJ DFFLGHQWV LQ EHQGV JHQHUDOO\ KDYH SDUWLFXODUO\ VHULRXV FRQVHTXHQFHV 'ULYLQJ DFFLGHQWV LQ
EHQGV DW LQDSSURSULDWH RU H[FHVVLYH VSHHGV OHG WR DERXW DTXDUWHU RI DOO IDWDOLWLHV DQGRYHU D ILIWKRI DOO
VHULRXV LQMXULHVRQURDGVRXWVLGHEXLOWXSDUHDV'ULYLQJDFFLGHQWVRQVWUDLJKW URDGVKDSSHQHG OHVVRIWHQ












DOOEHQGVDQGRQDOOVWUDLJKW URDGV LIYHKLFOHVZHUHHTXLSSHGZLWK WKHP6LQFH WKHPRVW LPSRUWDQW LQSXW
SDUDPHWHUVDUHVWUXFWXUDOHJURDGJHRPHWU\RUUHODWLYHO\HDV\WRFDSWXUHHJVSHHGWRDFKLHYHIDVWHU
PDUNHW SHQHWUDWLRQ WKH ZDUQLQJ FRXOG EH LQWHJUDWHG LQ PRELOH DSSOLFDWLRQV VXFK DV SRFNHW QDYLJDWLRQ
V\VWHPV RU VPDUWSKRQHV ,QIUDVWUXFWXUHRQO\ GULYHU DVVLVWDQFH V\VWHPV ZLWK VSHHG PHDVXUHPHQW DQG
YDULDEOHPHVVDJHVLJQVEHIRUHKD]DUGRXVEHQGVFRXOGZDUQGULYHUVRIQRQHTXLSSHGYHKLFOHVZKHQ WKH\





7KH DFFLGHQW FOXVWHU FRQVLVWV RI DFFLGHQWV LQYROYLQJ RQFRPLQJ WUDIILF ERWK DFFLGHQWV LQYROYLQJ
RYHUWDNLQJDFFLGHQWW\SHDQGDFFLGHQWVRQVWUDLJKWVHFWLRQVRIURDGDFFLGHQWW\SHDQGLQEHQGV





LQDGYHUWHQWO\ OHDYLQJ WKHLU ODQH 7KLV LV HDVLHVW WR LPSOHPHQW WKURXJK UHFRJQLWLRQ RI ODQHPDUNLQJV DV
DOUHDG\ KDSSHQV ZLWK ODQH GHSDUWXUH ZDUQLQJ V\VWHPV LQ YHKLFOHV 0XFK PRUH FRPSOH[ ZRXOG EH DQ
$'$6WKDWFDSWXUHVZLWKDKLJKGHJUHHRISUHFLVLRQWKHSRVLWLRQVGLUHFWLRQVRIWUDYHODQGVSHHGVRIDOOWKH




6HOIVXIILFLHQW LQYHKLFOH ODQH GHSDUWXUH ZDUQLQJ V\VWHPV FDQ UHGXFH DFFLGHQWV LQYROYLQJ FROOLVLRQV
ZLWK RQFRPLQJ YHKLFOHV$ IXUWKHU GHYHORSPHQW RI WKLV LQFRUSRUDWLQJ99 FRPPXQLFDWLRQ FRXOGZDUQ
GULYHUV DERXW RQFRPLQJ YHKLFOHV HYHQ ZKHQ WKH\ DUH QRW YLVLEOH SURYLGHG WKHVH YHKLFOHV ZHUH DOVR
HTXLSSHGZLWK WKH WHFKQRORJ\9,EDVHG$'$6VZRXOG EH YHU\ FRVWO\ WR LPSOHPHQW DQG WKHLU LPSDFW
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DUHDVZKHUHDFFLGHQWVIUHTXHQWO\RFFXU7KHH[LVWLQJVHOIVXIILFLHQWLQYHKLFOH$'$6VVKRXOGDOVREHDEOH
WRGHWHFWSHGHVWULDQVDQGF\FOLVWV LQGD\OLJKW99FRPPXQLFDWLRQFDQRQO\EHH[SHFWHG WREULQJPLQRU
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7KH FRQFOXVLRQ RI WKH VWXG\ LV WKDW GULYHU DVVLVWDQFH V\VWHPV FDQPDNH D VLJQLILFDQW FRQWULEXWLRQ WR


















9,EDVHG GULYHU DVVLVWDQFH V\VWHPV FRXOG EH XVHG SDUWLFXODUO\ DW LQWHUVHFWLRQV 5HFHQWO\ FRQFOXGHG
UHVHDUFK SURMHFWV VXFK DV 6$)(6327 DQG ,QWHU6DIH KDYH VKRZQ WKDW WKH WHFKQLFDO LPSOHPHQWDWLRQ RI
WKHVH V\VWHPV LV DOUHDG\ SRVVLEOH WRGD\ +RZHYHU WKH HIIHFWLYHQHVV VWDQGDUGL]DWLRQ RSHUDWLRQ DQG LQ
SDUWLFXODU WKH ILQDQFLQJ RI WKH WHFKQLFDO V\VWHPV RQ WKH LQIUDVWUXFWXUH VLGH DV ZHOO DV TXHVWLRQV RI
OLDELOLW\KDYH\HWWREHFODULILHG
7DEOH&RPSDULVRQRIWKHGLIIHUHQWW\SHVRIGULYHUDVVLVWDQFHV\VWHPV

5HIHUHQFHV
6WDWLVWLVFKHV%XQGHVDPW'HVWDWLV=HLWUHLKHQGHUZLFKWLJVWHQ0HUNPDOHGHU6WUDHQYHUNHKUVXQIDOOVWDWLVWLN:LHVEDGHQ
)HGHUDOVWDWLVWLFDO2IILFHWLPHVHULHVRIWKHPRVWLPSRUWDQWIHDWXUHVRIWKHURDGDFFLGHQWVWDWLVWLFV

6WUDHQYHUNHKUVRUGQXQJ6W92%XQGHVJHVHW]EODWW7HLO,6*HUPDQURDGWUDIILFFRGH
